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SECURITY CLASSIFICATION OF THIS PAGE(Whan Déca Enterwd)

Structural stability analyses performed for this report indicate
that the factors of safety are below reccmmended values for all conditions
studied, Safety factors fall to critical levels when the dam is subjected
to severe loading conditions (such as flood flows or ice loading). !

. Using the Corps of Engineer's Screening Criteria for the reyiew of
spillway adequacy, it has been determired that the dam will be overtdpped
By all storms exceeding 23% of the Probable Maximum Flood (PMF). St@ility
#nalyses indicate that the dam would be unstable if subjected to the fepth
of overtopping which weuld result from one-half of the PMF. Since arf-over=
topping induced failure would significantly increase the hazard to loss of
life downstream of the dam, the spillway capacity is adjudged as "seriously
inadequate” and the dam is assessed as "unsafe,non-emergency."

Immediately upon receipt of this notification, a system for pro-
viding around-the-clock surveillance of the dam during periods of unusually
heavy precipitation should be developed. An emergency action plan for the
notification of downstream residents should also be developed.

hithiu_s nenths of ihe Czte of notification of the owner, investicaticis into
o7 Jeficiencies on 475 siructure should te coimenced. Studjes of tre
;tructyra] stabilily including subsurface investigations are necsssary. In-
icriaation obtained si~uTd be incorporated irtc a detailed stzbility evaiu-
Stivt. Additicnay hydvealcgic/hydraulic invesiigations are also recded to find
- ~2theg to correct tre spillway inadequacy. These studies should te nerformed
‘n ccajunction with the stability analycic to determine the preper mitigating
re2tures needed in response to the sericusly inadequate spillway assessment.
rzmedial measures deened necessary as a result of these investigations should
ce completed within 18 months.
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PREFACE

This report is prepared under guidance contained in the
Racommended Guidelines for Safety Inspection of Dams, for Phase I
Investigations. Copies of thede guidelines may be obtaizned from
the Office of Chief of Engineers, Washingtom, D.C. 20314. The
purpose of a Phase I Investigacion is to identify expeditiously
those dams which may pose hazards to human life or property. The
assessuent of the general conditiom of the dam is based upon available
data and visual inspections. Detailed investigation, and analysas
involving topographic mapping, subsurface investigations, testing,
and datailed computational avaluations are beyond the scope of a
Phase I Investigation; however, the investigation is intended to
identify any need for such studias.

In reviewing this report, it should be realized that the reported
coandition of the dam ig based on observazions of field conditioms
at the time of inspectiom along with data available to the inspection
team. In cases whers the reservoir was lowered or drained priecr o
inspection, such action, while improving the stability and safety of
the dam, removes the normal load on the structure and may obscure
certain conditions which might otherwise be detectable if inspected
under the normal operating eavircomnment of the structure.

It is important to note that the condition of a dam depends on
numerous and constantly changing intermal and aextermal conditions,
acd is evolutionary in sature. It would be ilncorrect to assume =hat
the prasent condition of the dam will continue to represenc the
condition of the dam at some point in the future. Only through frequeat
inspections can umsafe conditions be detected and only through comiiaoued
care and maintenance can these conditions be prevented or corracted.

Phase I inspections are not intanded to provide dezailed hydrologic
and hydraulic analyses. In accordance with the established Guidelines,
the Spillway Test flood is based on the estimated "Probabls Maximm
Tlood"” for the region (greatest reasonably possible storm runoff), ov
f£ractions thereof. Because of the nagnitude and rarity of such a stom
avent, a finding that a spillway will not pass cthe test flocd should
not be interpreted as necessarily posing a highly inadequate conditiom.
The tast flood provides a measure of relative spillway capacity and
serves as an aide in determining the need for more detailed hydrologic
and hydrauiilc studies, considering the size of the dam, its general
condition and the downstream damage potential.
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Phase I Inspection Report
National Dam Safety Program

Name of Dam: Cold Spring Dam (Upper)
(I.D. No. NY-106)

State Located: New York

County: Putnam

Watershed: Lower Hudson River Basin
Stream: - Foundry Brook

Date of Inspection: April 22, 1981
ASSESSMENT

\V§sua1 inspection of this dam did not reveal conditions which con-
stitute an immediate hazard to human life or property. However, the dam has
some deficiencies which require further engineering investigations.

Structural stability analyses performed for this report indicate
that the factors of safety are below recommended values for all conditions
studied. Safety factors fall to critical levels when the dam is subjected
to severe loading conditions (such as flood flows or ice 1oading)3

Using the Corps of Engineer's Screening Criteria for the review of

spillway adequacy, it has been determined that the dam will be overtopped

by all storms exceeding 23% of the Probable Maximum Flood (PMF). Stability
analyses indicate that the dam would be unstable if subjected to the depth
of overtopping which would result from one-half of the PMF. Since an over-
topping induced failure would significantly increase the hazard to loss of
1ife downstream of the dam, the spillway capacity is adjudged as "seriously
inadequate” and the dam is assessed as "unsafe,non-emergency.”

\‘Immediately upon receipt of this notification, a system for pro-
viding around-the-clock surveillance of the dam during periods of unusually
heavy precipitation should be developed. An emergency action plan for the
notification of downstream residents should also be developed.
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Within 3 months of the date of notification of the owner, investigations into
the deficiencies on this structure should be commenced. Studies of the
structural stability including subsurface investigations are necessary. In-
formation obtained should be incorporated into a detailed stability evalu-
ation. Additional hydrologic/hydraulic investigations are also needed to find
a method to correct the spillway inadequacy. These studies should be performed
in conjunction with the stability analysis to determine the proper mitigating
measures needed in response to the seriously inadequate spillway assessment.
Remedial measures deemed necessary as a result of these investigations should
be completed within 18 months.

Several other deficiencies were noted on this structure. These
deficiencies should be corrected within 12 months of the date of notification
of the owner. Among the required actions are the following:

1. Deteriorated and cracked concrete on the ma1n dam and spillway
section should be repaired. -

2. Large trees growing at the downstream toe at the left end of
the dam. should be cut.

3. A program of regular maintenance, including periodic clearing
debris from the spillway, should be established.

Q}M /UUXJ'\Rw

<g§0r§é’Koch
ief, Dam Safety Section
New York State Department
of Environmental Conservation
NY License No. 45937

N
Approved By: ~— Col. W. M Smith Jr.|[
New York District Engineer

Date: __Z(,)Q«azﬁ/
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Phase I Inspection Report
National Dam Safety Program
Cold Spring Dam (Upper)

I.D. NO. NY-106
#213-1004U0 Lower Hudson River Basin
Putnam County, New York

SECTION 1: PROJECT INFORMATION

1.1

1.2

GENERAL

a. Authorit

The Phase 1 4nspection reported herein was authorized by the Department
of the Army, New York District, Corps of Engineers, to fulfill the re-
quirements of the National Dam Inspection Act, Public Law 92-367.

b. Purpose of Inspection

This 1nspection was conducted to evaluate the existing conditions of the
dam, to identify deficiencies and hazardous condition, to determine if
these deficiencies constitute hazards to 1ife and property, and to
reconmend remedial measures where required.

DESCRIPTION OF PROJECT

a. Description of Dam
The Cold Spring Dam (Upper) is a laid up stone and concrete dam with an

overflow spillway located at the right end of the dam. The dam is 270 ft.
Tong and about 22 feet high. The crest width of the dam is 9 feet. The
spiliway section is founded on bedrock and consists of four openings of
varying width. The first two openings, starting from the right end of
the dam are each 7.7 feet wide. The next opening is 5.2 feet wide and
the final opening is 5.8 feet wide. Each of the openings are about

2.5 feet high. Openings are separated by piers which vary from 1.1 to

2 feet in width. These piers support a 6 inch thick concrete foot bridge
across the top of the spillway. The spillway discharges down a bedrock
outcrop directly into the Cold Spring Lower Reservcir.

The structure has a low level outlet (reservoir drain) which is assumed to
be a 12 inch diameter pipe, passing through the dam. The valve for this
pipe is located in a rectangular concrete manhole fn the reservoir. A
short concrete bridge provides access between the dam crest and this man-
hole. The control mechanism for the valve is on the top of this manhole.
The outlet for this pipe is submerged in the lower reservoir.

b. Location

s dam 1s located off Lake Surprise Road in the Town of Philipstown.
It 1s approximately one mile west of New York State Route 9 and about 3
miles north of the Village of Cold Spring. The Cold Spring Lower Reser-
voir is located immediately downstream of this reservoir.

s
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1.3

c. Size Classification

This dam is 22 feet high ard has a storage capacity of approximately
88 acre-feet. Therefore, the dam is in the small size category as
gefined by the "Recommended Guidelines for the Safety Inspection of
ams . "

d. Hazard Classification

This dam is classified as "high" hazard due to the presence of the Cold
Spring Dam (Lower), two homes immediately downstream of that dam, and
several other houses located near the stream channel approximately

one mile downstream of the dam.

e. Ownershi
This dam is owned by the Village of Cold Spring, whose mayor is
Mr. Ronald A. McConville. His address is Cold Spring, New York 10516.

His office telephone number is (914) 265-3611.

f. Purpose of Dam

This dam was originally constructed to impound water for the West Point
Foundry. It was purchased by the Village of Cold Spring in about 1925
to provide an additional water supply. It continues to be used for this
purpose.

g. Design and Construction History

This dam was reportedly constructed in about 1840, Since the composition
of the structure is practically identical to that of the Lower Dam, recon-
structed in the late 1930's, it is believed that modifications to this
structure were made in the late 1930's as well. Minor modifications were
made around 1960. These included refurbishing the gate control-mechanism
and patchwork of the concrete.

h. Normal Operating Procedures
There are no prescribed operating procedures for this structure. Water
is discharged into the Lower Reservoir based on water supply requirements.

PERTINENT DATA

a. Drainage Area (acres) 464
b. Discharge at Dam (cfs
pillway - Water Surface at Top of Dam 247
c. Elevation (USGS Datum)
Top of Dam 649.4
Spillway Crest 647
d. Reservoir - Surface Area (acres)
op of Dam 11.1
Spililway Crest 9.2
-02-
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s U
e. Storage Capacity (acre-feet)
Top of Dam 88
Spillway Crest 61
f. Dam

——————

h.

Type: Laid up stone dam covered with concrete
on crest and upstream face

Dam Length (ft.) 270
Crest Width (ft.) 9
Spiliwa

Type: Uncontrolled broad crested weir; divided into
four segments which are separated by bridge piers;
section width varies from 7.7 feet to 5.2 feet;

all sections about 2.5 feet high.

Weir length 26.4
Low Level Qutlet

Type: 12 inch diameter pipe (assumed size) which
outlets at downstream toe; concrete manhole at
upstream face contains valve controlling flow through
pipe; valve stem extends to top of manhole; access

to .manhole via bridge from dam crest.

Control: Valve is reportedly operational.

IS

NS N

FEF N

a

‘aﬁ«wwibw- Sy o




SECTION 2:

ENGINEERING DATA

2.1

2.2

2.3

2.4

2.5

DESIGN

a. Geolo

The Cold gpring Dam (Upper) is located in the Hudson Hills segment
of the New England Uplands physiographic province of New York State.
These hills,commonly known as the "Highlands of the Hudson", are
composed of crystalline rocks similar to those in the Adirondacks.
The Highlands, which trend northeast-southwest, have been eroded
to form very rugged terrain with summit levels reaching 1000 feet
above sea level. Bedrock in the area consists of gneiss, quart-
zite and marble from the Precambrian era ( more than 570 million
years ago). A review of the Brittle Structures map of New York
indicates that there are two faults within one mile of the dam.
The?? are both fault traces but no further information was
available.

Surficial soils in the area consist of glacial drift from the
Wisconsin glaciation.

b. Subsurface Investigations
No records of any subsurface investigations performed for this
structure were available.

DESIGN RECORDS

No design records could be 1dcated for this structure. The
composition of this structure is similar to that of the Lower

Dam, which is laid up stone and concrete. It is believed that
this dam was reconstructed at about the same time as the Lower Dam.

CONSTRUCTION RECORDS

No construction records were available for this structure.

OPERATION RECORDS

No operation records were available for this structure.

EVALUATION OF DATA

Data used for the preparation of this report was obtained from
the Department of Environmental Conservation files and from mea-
surements taken during the visual inspection. Since no plans
were available, the measurements made during the inspection were
used to perform analyses required for this report.

w At

Proon
ot Il

¢, 2 BN e s il WA A e I Bl AN 4 13 L b




|

SECTION 3:

VISUAL INSPECTION

3.1

FINDINGS

a. General

Visual inspection of the Cold Spring Dam (Upper) was conducted

on April 22, 1981. The weather was clear and the temperature

was in the fifties. The water level at the time of the inspection
was slightly above the spillway crest elevation.

b. Dam

This dam is composed of laid up stone with concrete covering the
crest and upstream face. While the concrete was generally in
satisfactory condition, there were several areas where some de-
terioration was noted. The worst of these areas was a 25 foot long
segment of the upstream wall at the left end of the dam. There
was extensive spalling on the downstream face of this wall and
water was seeping through the base, onto the crest apron ( see
photographs). There was also some deteriorated and cracked con-
crete noted in the vicinity of joints on the upstream face at

the left end of the dam. Several other cracks were noted which
extended through the wall. Many of the joints and cracks had been
patched to reduce further deterioration.

The downstream face of the dam appeared to be in satisfactory
condition. There were a few missing stones and the overall align-
ment was fairly regular. Since the downstream toe was submerged,
it was not possible to determine whether there was any leakage
through the base of the dam. Several large trees were growing at
the downstream toe near the left end of the structure.

Cc. Spillwa

CracEEng an% voids were noted in the concrete forming the spilliway
section. These deficiencies were primarily on the portion forming
the outflow apron. In addition, there was a crack in the wingwall
which separates the spillway section from the remainder of the

dam. This crack extended the length of the wall. There was seepage
emerging from most of the length of this crack.

There was some debris blocking portions of the spillway channel.
The relatively narrow spillway openings between the concrete piers
were the cause of this debris accumulation.

d. Reservoir

The reservoir has relatively steep slopes beyond the edge of the
impoundment. Rock outcrops were noted in the upper portions of
the drainage area. There were no signs of soil instability in
the reservoir area.
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3.2

EVALUATION OF OBSERVATIONS

Visual observations revealed several deficiencies of this structure.
The following items were noted:

1. Deterioration and cracking of concrete on the main dam and
the spillway section.

2. Seepage through deteriorated concrete sections and joints
in several areas.

3. Several large trees growing at the downstream toe near the
Teft end of the dam.

4. Debris blocking portions of the spillway channel.
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SECTION 4: OPERATION AND MAINTENANCE PROCEDURES

4.1 PROCEDURES

There are no prescribed operating procedures for this dam. The

valve on the low level outlet pipe is opened when water is needed

for the Village water supply. Water then flows into the reservoir,

formed by Cold Spring Dam (Lower), from which it can be released as needed.

4.2 MAINTENANCE OF DAM

This dam is maintained by the Village of Cold Spring. There is no esta-
bilished maintenance plan but work is performed as required by village
personnel.

4.3 WARNING SYSTEM IN EFFECT

There is no apparent warning system present for the evacuation of
downstream residents.

4.4 EVALUATION

The operations and maintenance procedures on this dam are generally satis-
factory. Some increase in maintenance effort is needed to correct defic-
iencies which exist.

RNV 1 2T .
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SECTION 5: HYDROLOGIC/HYDRAULIC

5.1

5.2

5.3

5.4

5.5

DRAINAGE AREA CHARACTERISTICS

Delineation of the watershed draining into the reservoir pool was
made using the USGS 7.5 minute quadrangle sheet for West Point, N.Y.
The 464 acre drainage area consists of forested lands. Extensive
rock outcrops were noted in the upper portions of the drainage

area, Relief in the drainage area is steep with slopes of up to

50 percent. Hilltops within the drainage area rise to elevations
of up to 450 feet above the normal lake level.

ANALYSIS CRITERIA

The analysis of the floodwater retarding capability of this dam was
performed using the Corp of Engineers HEC-1 computer program, Dam
Safety version. This program uses the Snyder Snythetic Unit hydro-
graph and the "Modified Puls" flood routing procedure. The spillway
design flood selected for analysis was the Probable Maximum Flood

(PMF) in accordance with the recommended guidelines of the U.S. Army
Corps of Engineers. The PMF event is that hypothetical storm event
resulting from the most critical combination of rainfall, minimum

soil retention and direct runoff to a specific site that is considered
reasonably possible for a particular watershed. Precipitation values
used in the analysis were obtained from the Weather Bureau publication
HMR 33. Soil retention rates selected were an initial loss of 2.0 inches
and a constant loss of 0.16 inches per hour.

SPILLWAY CAPACITY *

The dam has an ungated spillway at its right end. The spillway is
composed of four openings separated by piers which support a concrete
foot bridge across the top of the spillway. The spillway was analyzed
as a broad crested weir with a discharge coefficient which varied
according to the head. The effective length of the spillway was reduced
to account for turbulence caused by the piers. The computed spillway
capacity for the water surface at the top of the dam is 247 cfs.

RESERVOIR CAPACITY

Surcharge storage capacity of the reservoir between the spillway crest
and the top of the dam is estimated to be 27 acre feet which is equiv-
alent to a direct runoff depth of 0.70 inches over the drainage area.
The total storage capacity of the dam is estimated to be 88 acre feet.
FLOODS OF RECORD

No information was available regarding the maximum known flood.

AERASIIN RAGH AT 41 4803559 » F W1 I W edi o ote e 1o
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OVERTOPPING POTENTIAL

Analysis using the PMF and one-half PMF storm events indicates that -
the dam does not have sufficient spillway capacity. For the PMF,
the peak inflow and outflow are both approximately 1152 cfs. The

dam would be overtopped to a computed depth of 1.12 feet for this
event. For one half of the PMF, the peak inflow and outflow are
both about 574 cfs and the resulting depth of overtopping would

be 0.54 feet. A1l storms exceeding 23% of the PMF will result in
the dam being overtopped.

EVALUATION

Using the Corps of Engineer's screening criteria for initial

review of spillway adequacy it has been determined that the dam

would be overtopped by all storms exceeding 23% of the PMF. Stability
analyses performed indicates that the dam is unstable when subjected
to the depth of overtopping resulting from one-half the PMF. An over-
topping induced failure would cause a sudden inflow surge into the
lower reservoir, which then in turn could result in the failure

of the Cold Spring Dam (Lower). Therefore, the spillway capacity

has been adjudged to be seriously inadequate.

|
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SECTION 6:

STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

a.

1sua

Visual Observations

inspection of the dam did not reveal deficiencies which

would seriously affect the stability of the structure.

deteriorated and spalling concrete was noted along a 25 foot
long segment of the crest. There were also cracks and voids in
the concrete which form the spillway section.
face of the dam was in satisfactory condition with a few missing

stones and a fairly regular alignment.

b. Data Review and Stability Evaluation

No plans or construction information could be located for this

The only information available for the pr eparation of
this report was data obtained during the visual inspection.

ments taken at that time were used to develop an approximate cross
section of the dam (see Appendix D).A stability anmalysis was then

structure.

performed using this cross section.

The downstream

Measure-

A stability analysis was performed for this report in accordance with
the "Recommended Guidelines for the Safety Inspection of Dams." This
analysis assumed full uplift pressure on the upstream face decreasing

to the tailwater pressure at the downstream face.
and seismic conditions were analyzed.

are as follows:

e.

Resultant in
Middle Third Safety Factor

Ice loading, flood,
The results of the analyses

Sliding

Overturning

Case Safety Factor
Normal Conditions;
Water Surface at spillway crest 1.39
Case a.) plus an ice
Toad of 5000 1b/ft 1.03
1/2 PMF flow; water
surface 0.54 feet over
the top of dam 1.16
PMF flow; water surface
1,12 feet over top of dam 1.13
Normal conditions with
seismic coefficient of 0.10 1.33

-10-

No

No

No

No

No

0.88

0.84

0.82
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The analyses indicates that the factors of safety for overturning
and sliding are below recommended values for all conditions studied.
The safety factors against sliding fall to critical levels when sub-
Jjected to ice loading or the depth of overtopping resulting from
either the PMF or 1/2 the PMF.

Further investigations are required to better assess the stability

of the dam. Subsurface explorations are required to obtain infor-
mation about the foundation material and the uplift forces. Accurate
cross sections of the dam should also be obtained. Stability analyses
should then be performed using this data. Based on the results of
these analyses, required modifications to the structure should be
made.

c. Sejsmic Stability

This structure is located in Seismic Zone 1. However, a seismic

stability analysis was performed in accordance with Corps of Engineer
Guidelines. The seismic analysis was performed for normal conditions
with the water level at the spillway crest. The results of this analysis
(shown on page 10) indicate that the safety factors against sliding are
below 1.0 when seismic considerations are included.

-1-
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SECTION 7: ASSESSMENT/RECOMMENDATIONS

7.1

ASSESSMENT

a. Safet

The Phase I inspection of the Cold Spring Dam (Upper) revealed several
deficiencies. The structural stability analysis performed for this dam
indicates that safety factors are below recommended values for all
conditions studied. Safety factors fall to critical levels when the
dam is subjected to ice loading or the depth of overtopping resulting
from either the Probable Maximum Flood (PMF) or one haif the PMF.

Other deficiencies noted, such as deteriorated concrete along the

crest and voids in the._concrete forming the spillway section are
relatively minor in nature.

The spillway capacity for this dam has been rated as seriously inade-
quate since it is not capable of passing one-half the PMF without over-
topping the dam. Stability analyses performed indicates that under
this loading condition the dam would be unstable. Since a failure
of the dam would significantly increase the hazard to loss of life
downstream of the dam, the spillway is adjudged as seriously inadequate
and the dam is assessed as unsafe, non-emergency.

»lr

b. Adequacy of Information

The information which was available for the preparation of this report
was extremely limited. Sketches developed from field measurements

were used for stability analysis performed for this report. Some of the
data used for hydrologic/hydraulic analysis was based on estimates as
well,

¢, Need for Additional Investigations

Further investigations of the structural stability of this dam are
required. These studies should include subsurface explorations to
obtain information about the dam's foundation and about uplift forces.
This data should then be incorporated into a detailed stability eval-
uation.

Additional detailed hydrologic/hydraulic investigations are also
necessary to correct the spillway discharge capacity inadequacy. These
studies should be performed in conjunction with the stability analyses
to determine the proper mitigating measures needed in response to the
serfously inadequate spillway capacity.

- 12 -
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7.2

d. Urgenc

Investigations of the structural stability should be commenced within
3 months of the date of the notification of the owner. Remedial mea-
sures deemed necessary as a result of these investigations should be
corrected within 18 months. Other deficiencies noted in Section 7.2
should be corrected within 12 months of the date of the notification
of the owner.

RECOMMENDED MEASURES

1. After the structural stability analysis has been completed, approp-
riate remedial measures should be taken.

2. Take mitigating actions as necessary, based on the hydrolologic/’
hydraulic investigations.

3. Deteriorated and cracked concrete on the main dam and the spillway
section should be repaired.

4, Llarge trees growing at the downstream toe at the left end of the
dam should be cut.

5. A program of regular maintenance should be established including
periodically clearing any debris blocking the spillway.

6. An emergency action plan for the notification of downstream resi-
dents should be developed.

<13~
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PHOTOGRAPHS
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UPSTREAM FACE OF DAM
NOTE MINOR DETERIORATION AT JOINTS

VIEW ALONG CREST OF DAM




4

DOWNSTREAM FACE OF DAM

DOWNSTREAM FACE OF DAM
FROM RIGHT END OF DAM
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OVERVIEW OF DOWNSTREAM
FACE FROM RIGHT END OF DAM

DETERIORATED 25' LONG SECTION
NEAR LEFT END OF DAM -NOTE MINOR SEEPAGE




UPSTREAM END OF SPILLWAY SECTION
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CRACKED WINGWALL ADJACENT
TO SPILLWAY SECTION

GATE CONTROL MECHANISM
TOWER IN RESERVOIR
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VISUAL INSPECTION CHECKLIST




33-15-3(3/8C)

a.

—
i

VISUAL INSPECTION CHECKLIST

1) Basic Data

General
Name of Dam _CoLd SPRWG QAN\ UPPEQ
Fed. I.D. 2 106 DEC Dam No. _<&(3-[00Y U

River Basin L oweR Nounsonl

Location: Town Pu/uPsTowu County PUTNAN\.

Stream Name __FounARY RRook

Tributary of

Latitude (N) _H4]° 28 ! Longitude (W) 73°56.4”

Type of Dam _ConcReTe Axnd LA UP Stoené

Hazard Category C

———

Date(s) of Inspection Q/Z&/g/

Weather Conditions =Q° Soany

s/
Reservoir Level at Time of Inspection 2, |5 e Low TP oF Aﬂﬂ\

Inspection Personnel R W ARRENAER W, LPnrck

Persons Contacted (Including Address & Phone No.)

Ronacy Mc CONVA:LE_FMA YoR VizeAag & oF Coch SPRinG

Coct gPR/,\[é;M¢ Y 10516 UY-265-36!
History:
Date Constructed ,g‘\!o ? Date(s) Reconstructed (q 3 8] o?
Designer

Constructed By

Owner V_ruagg QF Coct SP&wG

-

wr s

AN Aot Bl M SR Y USRI RAIA T, AN 4% . -3




No EmBauiMENT Co No.2 NoT [nceoned "

(1) Erosion at Contact

(2) Seepage Along Contact

3) Drainage Sysfem
a. Description of System NOM_E

P s st

b. Condition of System

¢. Discharge from Drainage System

L) Instrumenta‘ (Momumentation/Surveys, Observation Wells, Weirs,
Piezometers )

Noen £

bk Moo &b W o oo 2tins




- -

33-15-3(5/20"

3)

6)

Reservoir

a. Slopes ST&‘EF' RQCk Q:JTCROPS /N UPPE& PART
o WaTERSHED
b. Sedimentation Noxg RPPARENT

¢. Unusual Conditions Which Affect Dam

Area Downstream of Dam
a. Downstream Hazard (No. of Homes, Highways, etc.) Lowg& Aﬁ”\
Severar Mouvses Retow IT
b. Seepage, Unusual Growth LoweR RESERVGIR ~ ﬁawusTREAn UNaRSERVARLE

Severac LARsE TRees (mmebiaTecy Dowsrream oF LEFT é’ aD

c. Evidence of Movement Beyond Toe of Dam Couvery AVor ’35’ Seen

d. Condition of Downstream Channel LGUJEQ REseRVQIR

Spillway(s} (Including Discharge Convevance Channel)
Concre7e CA/ANM& Ar Rugur Enty = SePARATEN IN‘I‘O
4 Seaments Ry PiERS
a. General __(1ERs SePARATE Serezway Bars - Concrers Foar
Bridge Geoes Acrasg 7oP,

b. Condition of “Swessies Spillway gcme _A_gikl&' CﬂUGﬁ/T lgerwfeu
Pers Seme DNeTERISRATION oF CONCRETE oAl
Seerion - SPNLL/ggrcﬁﬂgQA/G ¢ S-oﬂ_\g Varns Ne7ed

ont SPrecway ConcReTE
Cracks § Seeprcs Nozen Turovg # ConcRETE WA Warck
Scraanres SPrLway FRom EEmm%Qw Qam

ERr OV




ey —
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3)

2. Condition of Auxiliary Spillway ﬁé NE

d. Condition of Discharge Conveyance Channel _Leow&R QE§ERVQI&

Reservoir Drain/Qutlet

Type: Pipe V Conduit Other

Material: Concrete Metal Other

Size: Length

Invert Elevations: Entrance Exit

Unobservable !

Physical Condition (Describe):

Material:

Joints: Alignment

Structural Integrity:

Hydraulic Capability:

Means of Control: Gate ! Valve Uncontrolled
Operation: Operable ! Inoperable Other

Present Condition (Describe): ﬁazg %ﬂg ﬁcsﬁs F’-M CQ&;T
of Dam = Arrearsp In Goan CondiTioN

T AT ottt o AU AN B S




33-15-3(2/80

9) Structural
C £ be - 257Ls
a. Concrete Surfaces va\g_ RACHIN G ETERIGRATIAN NS
Neag ”
LeFT o> SceTion of VerTeal Downsreram Face o 7 ParareT" tpe. n CResT
ENO
WAs Seriovsiy Spaceme ~ Seme Se ePAGE Tursvew This SeamenT W

Bue QreA Scuerae oTwse Aeers Weere Mmor SPALL g Netel

b. Structural Cracking SQMﬁ CrAacss /A{_CR_E_$T CONC&ETQMGST
Hng Reen Sented Wira Joams SeALms Ma7erme. Nat 700
Long RG&~Some CRACKs ou US. Cace AT LewT End w/Some Con Remaunt

¢. Movement - Horizontal & Vertical Alignment (Settlement)
Acisament A Prears Ta Be Famney Reguiar
b.g'rncszcouk W ITH Veey Few Missing OR A/S‘Pan:A STowneg

d. Junctions with Abutments or Embankments ROQ}(M Ri64T EUQ-' Qk
LlecT Emnn 15 Son

e. Drains - Foundation, Joint, Face N6N§

f. Water Passages, Conduits, Sluices

g. Seepage or Leakage M xer Se EPAGE THRQUGH THE ZE/QNS
NETERIGRATED Secrtion

e e vt e A . LR
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32-15-313/80"

h.

Joints - Construction, etc. SEA(.E& ODira Zow? Sé‘ALMIG
MAaTeR /AL

Foundation U/V QRSERVAR LE

Abutments SAT/STA CTORY

Control Gates JA/ORSERVARe &

Approach & Outlet Channels N/A

Energy Dissipators (Plunge Pool, etc.) Lo E<eRY arR

Intake Structures CQMQRETf Box e MAN HoLE .AOQMI
7o GAre Sor Res. Dram= Low) Levee OQureer

Lecareas /yy RESERUGR-APPEAREL Ta Be lu SAT/SEACTRY
Cant i Trom,

Stability

Miscellaneous

No Ora&r APPORTENANT SrrUCTURES

AL A 3 St 8 A P Nl s




APPENDIX C

HYDROLOGIC/HYDRAULIC

ENGINEERING DATA AND COMPUTATIONS

|

RPPIE VPCIN

Il o+ e s . e g i ne v

1




1)

2)

3)

4)

5)

1)
2)
3)
4)
5)
6)
)

8)

AREA-CAPACITY DATA:

Top of Dam

Design High Water
(Max. Design Pool)

Mromittery Spillway

Crest

Pool Level with
Flashboards

Service Spillway
Crest

CHECK LIST FOR DAMS 1
HYDROLOGIC AND HYDRAULIC
ENGINEERING DATA

Elevation
(£t.)

€41.4

N/A

e97

N/A

N/A

Surface Area Stor§sg_Capaci:y
(acres) (acre-ft.)

g8

il

DISCHARGES
Volume
(cfs)
Average Daily NZ A
Spillway @ Maximum High Water g 8
Spillway @ Design High Water NZA
Spillway @ Auxiliary Spillway Crest Elevation AJ/OQ
Low Level Outlet N/A

Total (of all facilities) @ Maximum High Water
Maximum Known Flood

At Time of Inspection

93-15-4(9/80)

F

N/A

N/A
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CREST: eLevaTion: 649, 4

Type: __Concrere oyer Lars Op STonE&
Width: "I / Length: ﬁ 2.33

Spillover CcchE'TE C_I.MNNEC-

Location LeeT EMA oF &AN\-

SPILLWAY:

SERE AUXTILIARY

6_‘/7 Elevation N/ﬂ

ConcpreTe ChanneLs Type

Varies wiry N Width

Type of Control

V Uncontrol led

Controlled:

Type

(Flashboards; gate)

Number

Size/Length

Invert Material

Anticipated Length
of operating service

Chute Length

Height Between Spillway Crest

& Approach Channel Invert
(Weir Flow)

93-15-L(9/80)
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HYDROMETEROLOGICAL GAGES:
Type : NONf

Location:

Records:

Date -

Max. Reading -

FLOOD WATER CONTROL SYSTEM:

Warning System: Nange

Method of Controlled Releases (mechanisms):

Low Leyze QureeT Wrra GarTe

93-15-4(9/80)
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-

DRAINAGE AREA: 4E 3.7 Acres

DRAINAGE BASIN RUNOFF CHARACTERISTICS:

Land Use - Type: OREST

Terrain - Relief: STEEP

Surface - Soil: Tuin (7e

Runoff Potential (existing or planned extensive alterations to existing

(surface or subsurface conditions)

Alo N E

Potential Sedimentation problem areas (natural or man-made; present or future)

Non &

Potential Backwater problem areas for levels at maximum storage capacity

including surcharge storage:

Non £

Dikes - Floodwalls (overflow & non-overfiow ) ~ Low reaches along the
Reservoir perimeter: .
Location:
Elevation:

Reservoir:
Length @ Maximum Pool (Miles)
Length of Shoreline (@ Spillway Crest) (Miles)

93-15-L(3/80)




00-i5-1 (3/78) NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION

Fotmerly GA-17
PROJECT GRID

408 SHEET NO. CHECKED 8Y DATE
Cocn Serive Upper Reczruar Dam A
SUBLECT COMPUTED 8y DATE
WATERsHzr PARAmeTERS R Lw 46 /%1
T Y T

]

y .

-

)
-

/WAG REA

L1 Usds] 176l Quan| =t RearimeTelrdpl AT] SLoE v ‘iégﬁ cRES

IniT{A A1 llegm | 3

il LS
dogsk<| (1Sdrd INFI§ TRATION) L .
I'ﬁ’AL N 2'0 \ RO LOHFS QF A EERS
LowaR | HbQsoN NivdRr Basa
Caolnstrap 71 =i O Mg SiTva ¥

Ustag Ehukrey CREEH

adugarled -1 ANMP

REcls | NM
2 dnk (I [ MP =[2119 M Calooisqmi A2y MR
JYsiTy Y Q 'R 12 29 | 9841als)
:QR#r/rF 0
AR RENR 2B [ 13 |
f o /bt Z)
_ (ARt HorllQISS M,

R e IR L L T O

- e



00-15-1 (3/78) NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION

Formerly GA-17
PROJECT GRID

Jos SHEET NO. CHECKED BY DATE
Cowp Spring Upper Reservar Nam 4
SUBJECT COMPUTED BY DATE
ATERSHED PARAME TERS Riu) 443 /ey

 SnHdér! (Uit (APNROGIRAPW |2

AEIFHTIENHER

L. FD.BImid4382KT

Qov\? Laloele Hgbsdn | R A

(=
A
@)
"
N
o
N

HYsRpebe le Frbhed Rbul/A{g Mdads

-
]
Al
S
X
+

| Y
Y
[nd
&L
3
A

241} .B6! . 3

+r=?: “=.'J5Ncun<..
) 31
4345 Navels |€ s& b Mour
AbgbsiT4n Th VRS
SR NIEAS AT AN
=49 4.28l(lsi-Hd)|=12.54
%P::ZSO
" Ay Cde§elicte Wt
chd d. 252 Fdank SUBBA W D] FlsAnted (REEK
(L Kb 3 re/M Strub vl

Srmeran® AciNwuw s - "

P




00-15+1 (3/78) NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION

Formerly GA-17
PROJECT GRID

Jos SHEET NO, CHECKED 8Y DATE
Cocn Spriva Urpeg Reservor Dam
SUBJECT COMPUTED BY DATE
S7ace- STorase Da s RL W) 5/267%/
I ERERTENE Ak vl USE S -
apmpe] Fha Eley o470 T B0/ 42 =1 9.2 Acrek

Erelv [64oCdntrelrl LINE = O, Pl 42 1.3 [Adr &<

ClamPuTeED ToRkslc | CARAS/ TT
Hedul 7o |Serekopat {résT qAbemAc [WirTER) =] (1. 75 €7
/.:-\ T b A‘/n-'f“L
- ([NETT A~ R = < AY 7 T
6T
Caract | AT de [Coniralu’d
19322 /5\
+ 1Y Ale - FT

S N R

A L R

oo o mas B Brw 2



Tar oF
CAm

00-15-1 (3/78)
Formerly GA-17

PROJECT GRID

NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION

B bm oMb 1l W W AE AR L - 0 T s

ste/_c Seriuz Urrri Reseryor Bam N R
SUNSECQ:/LL-’JLJ/Q v DiscuArces CO}SZTZE)BV DASTE/Z:;@/
Seededal (Wdel (Ad7] As| R [ Bedab [CREsTE £IR
hEEEE
LE LT =TRACNIC+ (KL VR =D L [=[zelv4 -|Z [0 A 2D HFAE-]52 H
L2645 K=007L N2 3 kj=0.2
ct tadids | ddw| W Use [7apce 93| 4ousld ERATER
ElLe VAT d Al H c (‘D(cfs
eH7 Q = - T
0.5 (2| K3 24, 3
‘ l 259 6 618
Is 25.6[7 2, 1254
2 254 .64 €7
oHiY Z4 28,210 YA 2H713
35 24.6B 2,69 435./%
5.0 R3RE 2/64 7439
Toel ole - A féggp‘e E£R
E A Mt L3R
70|84 ABQED] To [Seecual frolys
Eledatho H c )
49 R - -
cH. 0.2 9 cQ,
4.0 a.6¢ 281.1
Q {.Q (4 '
_FSL o 210 2.7 :742.}1

- Wo—— -



Wl

!
39\- IYNILO3FG
K
| Y
| W
! w
m .
| <
_ 3 |
i N
i < |
g ,N
i _
] \ |
/
. X ’\h—ﬂ she 5872
_ Nmu - — le\anLml.IJﬁ
_To.} (L% L
S /
g -
ks )
‘ ©
2
W o
a.
(M NOIL>3G AVOI71dQ
S
O
S |
WA LR i |
]
w
-p.
: I ——
e o e e e —— - _ r




-w

p—— - <
- .. et e e e e e
0 ] (13
T T T T e s e o ; - TTTTT T T T -y T e
[ ¢
. . S o ] e v Rz
[ -4 . [ L2
. — - -— - .- . e e . v me m——— - - e —— R -
v 92
®
e e ] ) i o 66 » s2
o £€2 G*1 92 $°6%9 Qs *2
‘ T ST TTLe9 s €2
]
! o o o ) B ‘ 099  Lv9 GZ*12913s 22
| R - - ——
| ® 1e 9°09 0 st 1£4
i o B . 6°F0L  RiGZy  F£°LeZ  L°6BT 4°S21  G°6d gz " g SA 02
_ .
i N i 259 G*0S9  #°669  E49 S*8k9 R4 G'LnY 189 w2 ot
i - 1- 159~ 1 14 el
. . — T e e e e . ST
]
R —_— e il . © e e—-. K¥C ¥3ddN HAY¥IOWOAH OILNOW  Tw - 9t
& 1 WY Qan 1 » 51
, - ) i T - 1 T £ 7 S e x (24
®
] i o %9 geg r st
- ® 91°0 0°2 1 21
, T ’ . - Znl 14 SN 2 SR £ 4 AR T3 vl o d B § |
B :
| e ) S 7 LA SO S ot
® YI0AYIS3Y ¥3ddN HIYYI0MOAH ROVINYI 1Ty 6
. - - - 1 A S % 4
t ®
,__ e e ) SR SR 1 . T A T AR Oy L
e 1 » 1 r 9
i
! Y | S S
. 0 0 (i} (i} (] 0 0 o¢ 0 0s1t £ "
i ) ) 31vo gv £
, SCIIVY HIIM 3JWd 1-25K 2v 4
v ¥43ddN WYQa SNIN¥AS 0702 901 AN 1v t
f SRS TEISESINISIBIEIIENLS L I.CICC'CII'II.C.C!......C.'.I
o 60 ¥dY IVIAAINOM ¥O4 GIIsigow
|’ NYINNS NOTLDI10¥d 00014 6l 834 92 NCLLVIIALIOUW LISVT
, NOTSVAYISNOD TVINIWNONIANT 40 1430 FL6e1 Ane KOTSHIA ALI4YS WYO
_ AUYLS WG MmN CL=0T1) T¢IV GYHI0ONUAN Q00T §
ML LB RN NN N NY .ctccnqtcnnccocﬂccﬁanc -!ccccccco.o.cCQ..!QQO QQQOWCQ.Q
Yoo _ oL e et P S \[



A074 Q0I1¥3IJ-J0-0NI 0

~ .

‘1 ‘1 °1 1 ‘1 ’ 1
°1 °1 *2 °2 °2 ¢ °c °c °c v
. o s < *9 L °q ) ‘6 '} SN S § S gt
61 *Lt 61 . ¢ %2 12 ‘e *Gg *6€ *ub
*0S *L5 *v9 Y} *18 ‘08 *L9 *Gy gz °9
00°T =70A &»*0 =dD SSYNOH 16°Z =9V *SILVNIQUO0 GOI1Y3d-J0-ON3I 9% HIVYSOUOAH LINN
. . J
STVANIIND 60°8 =M UNY 0%°G =31 3I¥Y dI ONV dD ¥IQANS NIALI9 WO¥3 SINIIIIJ44203 ¥HVID 31VKIXOMddY
. 0G°1 =¥011¥ 01°0-  =ASJ¥D . 00°T _ =DIMIS :
Y1Y0 NOISSIIIY
. 0 =ViIN v5°0=d2 06°2 =dt o A
Yiva HAYYO0MOAH LINN
o °0 “0 9t°0 00°2 0o0°1 0 *0 QoL __ °*B  °0 0
dWIf¥  XHSIY  VISND  LWIS  NOIlY  SH¥IS  NIYHY . 1001¥  WNLI0 ~ u¥disS  LdO¥7
vivg 5501
. 77T T 00R®0 ST WYYO0Md 3HL AS O0JLNAWOD IdSHL
) *0 °0 00°2%1 00°2ST 00°F2T 00°YII1 0b°1Z °0
L ) . 96y 2Ly T3 v2u iy 9y Skd _ 34dS
¥ivQ d13238d
N - .0 1 0 0 *0 gL*0 0 w0 v 1 )
vI0 3dvVSI RONS ] ol1ivy JdsSyl vCsSH¥l dyKS viyvi 9HN] 9CAHIL

YLVO HAYHIOHOAH
- 0 ] 1 0 | 0 0 B I S )
0LNYi  39YISI  IAVNI  1¥dP 11de 3dViI  NOD31  dNODI  BYISI
_ HICA¥3SIY ¥3ddN _HJVYI0¥OAH ROTINE -

NOTLVINGWOD J4ONMY VIYV-ENS

LEE R ER N R N S3EBEBEERE BEFssrVLEDN sSEBEEEBINTE i SsesNBEENS

00"t 0G°C  42°0 g2°0  =SCI1¥
1 0114 & =0If¥N T =NVIIN
O3W¥03Y¥3d 30 OF S2SATYNY NVIL-TLNK

0 0 0 <
3IvHL 14087 AN ¥1q0r
L L 0 ¢ 0 0 0 0 0 0¢ ] oSt
NY1SN L¥dI 1141 2y 3Iw NIWI MHI CAYOL NIWN ¥HN oN
NOLLVII41I134S AOP
Jiva

SOILYY HLIR Jud 1-23H
¥Iddl RYQ YNINJSS 00D 901 AN
IR/721/80 31vy NNW -

Ssovsvssess svsssseseness

6L ¥AY 11IRAINON ¥O04 03T SI00M

A X EN NS R E N AR ENEEE R RNRNEN]

NvY3I¥NA NOT1D310¥d 00074 64 A339 9¢ NOILVII4100m 1SV
NOTLYAYIGNOD TIVINIWNONIAN] 40 1430 161 ANP KOISMTA AL4¥S WYY
iYL Yyhk RN (1= 1) JOUNIVM HAYNTONUANM QQOY

(A XN RN N AN ANE KN NN NN ssspsevony L] sssvcseevesers

- - * lA‘ e Mt e —— —— -




- . . . . v T i it oy e i e e et e v et WS w A

°s¢ *0 ‘9 °0 ael og*61  €0°1 0 «0°0 °0 Go°o 09 00°9 20’1t

*9€ %0 *0 "0 _sST  00°6l €O°I B G0°0 0  G0°0 6§ 0c°s  20°1
°Le *0 ‘0 ‘0 st 0C*8T €0°T 7 ¢ T TTLoc0T PO TT40°0 #8ST T T 00°s 20°1 -
6¢ °0 *0 ¢ 251 0081 €0°T .0 00 *0  S0°0 IS oc°y 20°t
I __ . *0 . _ %0 _ _*D It 0c*LY €0°( *0 ___&0°0 ____ ®® _€9°0 __ 95  occe  20°%
°2Zv *0 *0 *0 ogt 00°L1 €O0°Y ‘0 G0°o "0 G0*0 S6 T gg°g  ¢o0°(
vy °0 *0 0 62l 0€*91 §o0°t ‘0 “0°0 0 §0°0 »G po°s  20°1
*94 .. %o _*s _ *0 gl 60°91 ¢€0°1 *9 500 ‘D - G6°0 £S5 gz 20°1
By ] *D 0 I¥A! 0f°GY €01 0T TG00 T 0 Ss0°0 26 00°¢ ¢oT
°0% *0 ] ‘0 92t 00°Gl  fQ°1 ‘0 50°9 “0 50°0 16 of* 1 0"t
25 *0 *0 0 s2t 9¢°%T  €O0°1 *0 50°0 *9  &0°0 05 oo°1 20°1
LT *0 *0 °0 wet 00°b1  €0°1 *0 G0°0 *D  SD*0 6% 0c°0 20°1
°9g *g *0 0 feat 0E°FI €0°1 ‘0 10°0 *0 10°0 8» *9 201
*RG 0 *0 0 22t 00°F1 So0°t *0 10°0 °0 t0°ec L es*s2  10°%1
1 *0 *0 *0 121 0§21 €0°1 *0 T t0°0 7 g 100 T 9¢ 00°cC 101
%9 °0 *p 0 021 20°21 ¢€0-t *0 1g°0 *0 10°0 % 0g*zz 10°1
*99 ) “0 “0 0 ell nE* 1l £0°1 °0 ,10°0 *0 10°0 (1 0g°2Z 101V
*69 *0 0 ‘0 8BI1 00°TT  g0°t *0 10°0 *0 10°0 €% 0g"1Z  10°t
2L *0 0 0 L1t €0l  €o0°t *0 10°0 *0 10°0 2% 00°tZ 10°t
°GL 0 *0 0 91t 00°01 €9°1 .0 ____to*e B 10°0 T 0c°*0c '0°%
8L ‘0 " _*0 0 Sl 0c*6 €01 *0 TTTrpco 7T *0 100 0% " 00°02 10°t
1y *0 *0 *0 eIl " p0°s  f0°1 ] 10°0 *0 10°0  6fF gE*6tl  10°1
*hg *0 *0 ‘0 €It 0€*8  €o°1 o] 10°0 °0 19°9 8¢ 80°AT  10°%
*8y *0 °0 ‘0 211 00°8 €o0°t *0 10°0 °0 10°0 L€ gc 81 1ot
‘16 *0 °0 ] Tt og*L  so0°t 0 #0°*Q *0  R0*0  9¢ 00°81 10°T
*G6 “0 L] ea o1l 00°2 fo0°1 * 30°0 ‘0 80°0 1915 0€°LY 10°1
*66 *0 *0 "0 60T 0€*9  €0°1 LY R . R 01°0 e¢ 00°L1 10°1
*got *0 *p0 0 8ot 00°3  €o0°Y *0 01*9 ‘0 0l*c <S¢ 8€°91 to°t
Lot . *0 *0 ~*0 1ot 0¢°s  go°t *0 Zv°0 ‘g zv0 2¢ 80°91 10°Y
21t *0 *0 ‘0 401 66°% £0°1 0 “e1ep T T%p T €10 1€ 0§61  10°1
*s5ll *0 9 g GOt og*y  Sp°1 "0 110 °0 110 of 00°GT 10°Y
et o t0 0 "0 "ot 00"y  €0°1 *0 tteo *0 1*o0 62 0c*s1  10°1
czst ] *0 "0 €0t og°¢ o 1 Tep 7T T T wg8T T T "0 T 600 82 T gocel  10°t
21t *0 *0 *n 20t 00*¢  €g°f *0 600 0 60°0 L2 pEST  10°¢
“Get *0 *0 *0 1ot gg£*2  f£0°1 *0 to*0 0 L0°0 R 00°cT 10°1
*gee 0 *0 °0 001 00°2 €0°1 °0 L10°0 *0  10°0 G2 0c*2l  10°1
642 *0 0 °0 66 0g°t  €0°1 °0 10°0 *0 10°0 ¥2 00°2t  10°1
*292 *0 *0 *0  R6 60t So°1 “n 16°9 °0 16°0 €2 0s*1t  10°1
*6ls *0 ‘0 °0 L6 os°0 €0t “0 T T 1p*s T c0 " 10°0 ze oottt  10°1
“19¢ 80°0 *0  80°0 9% *0 So*1 .9 10°0 *0 10°0 12 oc°0tl 10°1
*60% 80°0 *0 RO°0  G& og*ce  20°t °0 10°0 *y 160 02 00°0t 10°1
*F9y RO°0 ‘0 RO°0 LT 0o0°ge 20°t *0 10°0 *0 to°0 sl 0c%e 10°1 )
*%25 #0°0 ‘0 ®80°0 €6 0c°2Z 2Zo°1 *0 10°0 *p 10°0 81 00°6  10°1
*g6c 99°0 “0  H0*0 26 00°22 20°1 °1 10°0 *0 10°0 11 0c°8 10°1
“1L9 #0°0 °0 80°0 16 oce12  ¢co-t °t 7100 *0 10°0° 91 00°® 101
*6GY “0°*0 °0 e0°0 0¢ 00°tZz <2o°t -1 10°0 ] 10°c St 0c L 10°1
*9GR P00 ] f0°0 &% €02 Zo°t ‘'t t0°0 _ _*0 100 w1 00°¢ 10°1
11 600 ‘0 80°0 o go*az <20°t 1 100 Sp 100 T gt 0€°9 101
*ghot 80°0 *0 g0°0 L8 pc°61  20°1 1 00°0 *0 0o0°0 21 00°9 10°1
LR SR fg°p . f0°0 98 00°61 20°1 R 00°0 °0 00°0 14 ¢ ec*s 1o°Y
LTS & A0°0 *0  80°0 &R 0C°8T c¢o°1 1. 000~ *o0 ~ gce0 ot T 06°§ to°1! -
*q21t H0°0 L6°0 cget (1] 09°81 ¢20°t LA go°0 ‘0  00°0 & 0S°Y 101t
r2ot 80°0 16°0 G0°t ] of°ttl  2u°1 i ¢ 00*0 0 00°0 ® 00°*v 10°1
“vig HO°0 et el 28 o0°L1 20"t - 00°0 °0 oe*0 L LIREY 10°1
*20¢L RN et (X R e 0g°31  2u°t .1 no*o ] 080 9 00°¢ 10t
*94g R0°0 1v*G &4t 0R 00°9l 20°t .1 00°0 ‘0 00°0 S 05" 10°1
*0cy 40°0 9t sLet 6L 0s°St  co°t *1 20°0 *p 00°0 & 00°2 10°1
*2hy a0 GE°t £4°1 9e po°stl  zo°t *1 00°0 °0 00°0 € oc°t 1o°t
9G2 apeo Ge*t et L gceel  20°1 *1 00°0 ‘0 o0°0 2 o0t 1ot
‘v8l Ho*o 90 LR 21 00wl ot 1 [V A1) ‘¢ oney { useo to°1
n o) Ghn AN NN ORI HRCME YU oW n WOy centl GIxd MEvN QOINY NECHW YO°OMW

S - e L




(h2°Gny
MR TAN

°61
*02
*02
M ¥4
*2z
‘ee
*v2
M T4
*92
*le
‘ue
‘6l
c1¢
cef
vy

°0.

*0
°0
°0
*0 .. -
°0

‘0
°0
*0
°0
°0.
*0

01
«*G1
%4

*l6l

°0
°0
]
‘e

*9ze
A
go* 121
LLy
T A
b4 A4

J4NI0A V01

o
L
‘11
g1
°%e
59
*02e
‘6l
°6
*0
°0
‘0
*0
*9

WNI0A YLIO0L

ICCTIST Y988 N LTY

11°g

°0
°0
°0
*0
0
*0
‘0
*0
*0
‘0
°0
*0
°0
‘0
*0

®1°61

*0
*0
°0
°0
‘0
°0
‘0
*0
‘0
*0
°0
0
*0
*0
*n

1€°v¢  HWNS
°0 0s1
*0 6hl
] g4l
°0 Lyl
] 991
*e GHl
°0 whl
°0 €Ht
*0 ZHl
*0 In1
°9 [LAS
*0 el
0 HEl
‘0 L¥l
0 RIS

°0
°0
°0
‘e
*0
*0
2 0Ity 1

*9ee
*E€RT
90°1
LL*y
*1

bR 3Y

dNOH

*S
*L
1y
°91
*Ge
gL
*Ive
*6S
°e

‘0
*0
°Q
°0
*0
1 011y ¢1

196
°G6l
€e°*9
2L°0
b

b 2% ¢
¥NOH

oo*e
[ A4
00°¢e
o1
go°1
LA

| 2 Y4
00°¢e
0¢*ee
6rcee
0s*1e
oo°te
(L1 14
naene

°0
°0
*0
*0
°0
*0
NYTd ¥04 1

°602
*691
66° 11
| 2 2
z
‘58
YNOH=-

et

-2L

5
°y

11

L1

OQN

sy

*152

ey

*9

*0

0

*9

*0

*0

v
NYTd 048

(4] c6°98

2 Lli*st
‘1t
*uLe

-2l s(1OH=-

°0 *0 *0
0 °9. c0
“0 °0 *0
*0 ‘0 *0
0. %0 c0
*0 0 *0
V1S 1V HAVYOONOAH
L2t W ND SNOH!
A 1 ) S ¥ 1
¢ »c*89 Wi
69°2 SIHINI
——te %8 SWD
*80¢e *592 s$4) -
(T4 WNOH=-9 »y3d
..m.. T .o.e.f:..»-.ﬁx... -.am\.-
*8 L’ ‘6 *6
21 ter. gl eq1
*81 *61 *61 ‘02
"2 °1g °at cov
‘%6 *901 . coet 1%
*G9¢ *662 *9¢¢e *102
*62 02 °Gy 51
I R R S
*0 *0 ‘0 *0
*0 *0 °0 °0
*0 L "0
.c 'c Oa IO
*0 ‘0 0 °0
] "0 *0 *0
© TTYiSTLY MdwH9ONOAW T T T T 77T
..... 566 T T TTTTTTTTTTH N snowl”
*6bb 14-2v
3 w1262 WH
(775 & SR | T 1) G
*9g XX © SWD
*G06  *»5T1T $42
(¥4 ¥NOH-9 Tyyad
ct R0°0  90°T_ ¥1°1 St
*9g 80°0 L8°*0 Ge°(C (7]
*g9 ¥y0°0 L8*0 $6°0 €L
8% R0°0 60°0 L1°Q 2L
*us BC*°0  60°0 L1°0 1w
*06 H0°*0 60°0 L1o 0t
*Gy 80°0 60°0 L1°o 69
*ov H0°C 60°0 Lo 89
.13 B0°0 60°0 L1°0 L9
‘8¢ wo*o €0°0 11%0 99
0 HW0°C  60°0 ti*o 69
"t w00 60°0 Lee *9
°l 80°0  60°0 L1t €9
.5 HQ*0  kw0®0 Lito 29
1 BORE)] w00 11°0 1K)

°0
°0
°0
*0
‘o
°0

.y

‘6

LA
b £4
Gy
*¥G1
*191
*zt

°e
°0
°0
*0
°9
°0

ogect
go-¢t
og-2t
0o°21t
oge°11
00°11
0s°01
00°01
0f°6
00°6
ogeR
0o0°s
0f°L
00°L
=q.-‘

20°t
20°¢
co*t
c0°1
<01
(2.0 ¢
¢o°1
201
20°1
261
c0°1
e0°1
c0°1
cacl
c0°1

R RN L ST P AR SIS Ao - 5 0 p w1 Seper e e et e e P

— Aty
"



*61
*ae

o>
<

'ty

“n1

b1
‘L
*ot
‘ve
°fs
2Rt
c1gt

R}

1y

“90¢
*eot
‘1

*02 12 “22
s °2¢ °cc
*94 |y °0g
*69 2t *Gy
“c01 10y 21t
*282 *61¢ *lyg
*qwGe *84071 ‘Lute
Zne *acz ecat
0% *ne a2
*9 “0 ]
0 °p “0
*0 *t “0
*0 *0 *0
°0 .1 °1
“1 31 o1

®» 0119 %1 Nv1g
164 064
*96¢ *g6¢
22ev92 91°¢92
gcegt 9c°01
L2 "2
*G296 *ls
IWNT0A TV10L  ¥NOM-2L
*9t 1t 1t
°G1 *91 Lt
e T G2
LT *g9¢ *Ls
“¢s %5 *9g
LR ¢ °991 bR A ¢
“6Lb T “65G
1T 621 *26
*0z L1 “h1
“0 *0 *0
*0 *0 0
=0 *0 *0
*) *0 *0
*q *0 *0
0 *0 "0

€ 0ILN *1 NYd
*g52 562
*tet *T61
(NELTA ef° 921
L6w L6y
‘16t *t
*nz9n °2s
INATOA IVIOL ¥NOH=24
.5 *g °g
.y *g R
*11 It et
L1 2! Wl
Wz *9¢2 e
Wy L1 19
0ve 25 *que
W *g) “hh
"0t *H *l

M 14

¥04 1

“HGH
*H9¢

kA A4 T4
65°6

°g

°G81
YNOH=42

*et
Lt
b T4
*6¢
*6S
‘w02

LLs

*23
‘ot

H04 1

‘A1
L1
99°*911
0Yy=y
Y

‘64
BNOH=HZ

*9
']
21
‘6l
*He
*He
“LLe
MY
°q

1

VIS LY HAYY90¥QAH

Ll
*hvze
LG*8yy - 7T 7O
GR*G
°c1 *9y
*FGH LG
HNOH=-Y ¥Y3d
o4 S
gl
12
~ ge--
L9
*1ge
T em9gTTT
Ce
°9
Oa - -
*0
°0
.Q T
*0
*0

Y1S 1V HMJVY¥30MO

sl

807

112

19°2

.q

At

HNOH-9
l-
‘6
§1
‘61
o8
‘1t
‘e
e
b

‘e
¥ ¥
*v3d

AH

9

‘et
*e6e
*qg
*921
*Y9e¢
91

[

°9e

N NI SNOMH)
14-23v

WW
SIHINI
SK2
$42

N N SNOKHL
14-0v
Wh
S3ININT
Swd
$42

L
‘6
vt
12
‘e
ccel
ot
.’—
‘1

Lz
‘T
'ﬂo
‘le
*Se1l
‘U9
*20L
b 14

.y

°0
°0

°0
°1
°1

°9
‘01
°st
44
Ly
*19t
*yut
‘el




.c .a
i _ v 6
gt 31
61 &1
e 12 6l
*2t *14
*602 *922
R _ *ay *9h .
°9 .5
.e .0
e “0 °0
.a .0
*0 °0
o . *e ‘0
.0 -0
i i d
T T T T U pe*g0l T 08°s
L . . 00°259 _ _ 0G°0
~I
o L L 1YHdS1
0
_ ) B ) ) ¥1s?
0 0
oLnyr  39viS1
(AR AR NS XRN ]

G R RN S UM FEWITS SRR 1T 151 5 R aeice- Wi e - v SO

.@ .‘ 'h 'N .N. .h .n M .Q
°6 co0t ‘ol col s s 2y ey ]
191 “ut *5t *ct 91 11 a1t ‘Rt
*02 12 ‘12 e2e e T % °92 '
ez¢ *4¢ *gg oz 1%  *S$S _____*e&s_ _ °*S9 )
‘16 “2ot st *921 “1el “161 *orl 16T
12 zne ‘12 “02¢ “16t *161 121 *16
"¢ .22 *91 21 0l %6 8 L
°n ¢ ¥ o1 i 0 “0 *0
OQ .c Oc .° .° l° .c .°
*9 *p *0 0 0 0 ___ . _*0 *0
.Q .O OQ lo .Q l° CG OO
.c .c ’a .o .0 la ‘a .°
.u .c ‘Q OQ B I’I‘OO Iv.!.-lioli Il}'Qq B 'Q
.Q QQ CO OG OO QQ .c .Q
LIVREIGD]
SILYNICHO HIVHIONOAH OClyId-40-GNT + o T
1 OlLYy *1 Nv1d *wWyodn NOTIVES 3
*eee S°1 g*2 9649
QIAWYO  0dX3 aeod 13401 o i ) i
viVQ WYO
0 °0 °0 °0 “0 0 0 0%y )
X3 ¥iyvy 10909 A3 mdXD nocd eIRdS™ T 1343
*099 L9 129 =NOILYAIM]
112 *19 °0 zAL13V4Yd
Y ‘peerve 0L°681 T getg2t T T T06%69T T ogtke T .0 neYd
69 0v°6%9 00°6%9 06°849 00°849  0G°L®9 00 LYY I9v1S
*14v9- “0 *0 ‘0 0 0 1
vy01S  ¥SL X WNSWY  9V1  0LISN  SdISN )
0 0 1 1 0 g *0
dadI 1do! INYST  SII 9AY _ §S01)  S$S070
. viv@ SK1100¥ :
1 0 ) 0 0 1 wyadn
IWYND  LudP 114r 34Y11  NO331  dWO3I  DvlSl
WYU ¥3ddN HdY¥90B0AH Q3LNOY
INTILNOY HJVYOO¥OAH o )
[ I XX ENENN N ] I EFA RN NN N I X RS NS N NN I XA NR R 2N XN ]
186 *166 *806 *»G5 T W N Snomi
“ce6l *56l *90¢ *6hh 13-V
Gh*Y26 €5 92s C6°IBY %1°162 ™
£1°02 2102 1161 0/*1t T S3IMONL
“Ghg -y 11 92 *¢c SW)
16261 *nel 11§ 506 “eG11 S4)
IRGHTI0A Vi) HNINH-21 LU R YA HNOH=-9 »V 1d




e . . e e S T Y ROy WIS A T2t 401508, BY |
]
Gl *ng *ng *901 Lt *1c1 LTS L) 181 *66t '
L _tatZ_ . . *6FZ _ cusz  °95C 842 *1g2 A O T L | S 21 *96 i
*49 *15 *G¢ *22 L o2 'S SRR ) SR 7 T T 0L
lfh .n .f 'n 'N .d Qﬁ l° 'Q la .
. o . °0 ‘0 *0 *0 *0 ] ‘0 0 ______*o __ "0
*n *0 *D ~0 *0 *0 *p 0 *0 *0
‘0 *0 *0 *0 *0 *9 *0 *0 °0 °0 '
‘0 lc .Q lc IQ .Q .3 .c !ﬂ .Q
‘0 ] *0 *0 °0 °0 °0 °0 B I °0
‘0 *0 °0 *0 *0 4] -0 *0 ) °9 .
. LI RETY [ o B
SILYNIQUO HJIYYI0HAAH QOIHI4-J0-ON3 ) . '
2 OILYY ST NY1d SWYCAN HOILYLS N e
. 1]
422 *wde *L02 et . W N) SNOHL
*281 *281 *g9t *46 14-2V '
12*021 LEARFA H6°011 §8° %Y WM .
T SR SLeh Leoy g2 T T s3uoNd
TA °r *2 *9 L SWI '
soeCh *1¢ *GR *g61 *24? S
JWNTI0A V10L UNOH~-2L NOH=4 YNOH-9 Y Id
SHYNOH 0G*EY JIWIl LV "2e2 ST K0T41n0 Nv3d
1*Ln9 1°L%9 1°149 1°L%9 1°L%9 1°Lh9 1°1%9 2°1v9 2°LY9 2°Ly9
) 2°L%9 IAFLT! 2*Lh9 AFA L 2*Ly9 2°L49 2°LhY FAFEY 2°Le9 2°LY9
i ceLh9 €oLw9 ceLY9 £ Lh9 € Lwy ceLn9 goLvy C°L%9 T w°LeY 9° Lo
%149 MR % 1%9 w149 LAFRT G*Lh9 GoLhY S°Le9 G109 S°Ln9 .
) 3°L%9 CAVAT 9 L69 9°149 9°LH9 L*Lv9 RoLbY 8°1%9 6140 6°1%9
N n°/%Y 1°959 . 2*949 §°8%9 b RHY 6*8h9 T 9°gK9 T L*RY9 T T 6°849 6649
1°659 2°6%9 €649 " 649 $*6v9 2°6%9 0°6hY L8y S*8yY 2°g%9 '
) 0" 9%y geLH9 9°L%9 AFET TeLH9 £etv9 VLYY oLy 2°L»9 1°2%9
: 11459 1°L%9 1°Lwy L9 0°2%9 0°LY9 0°LeY 0°1L%9 0°L%9 0°1%9
. 0°L%9 0°L%9 0°L 69 0°L49 0°Lh9 6°LHS 0°Lv9 2°Lv9 0D°2%9 0°L%9 '
Q0 LvY 0°L w9 0°1 %9 0°L%9 0°LH9y 9°L%9 0° L%y 0°Lv9 0°L%9 0°L59
0°1%9 BLvy 01499 0°L%9 0*Lw3 0°L%9 LYY g°299  0°LeQ 0°LbY
| 0°LH9 0°Ly9 0°L%Y 0°L%9 D°L%9 0°LY9 0°LbY 0°L%9 0°Lh9 0°L49 .
ﬂ 0°L%9 0Ly 0°L%9 0°L%9 0°Ly9 0°L%9 0°2%9 0°Lv9 0°L%9 0°L49
g0°L%9 0°LvY 0°LH9 g Lb9 0°L%9 0°Lh9 0*Lvy 0°Lv9 0°Lv9 0°L%9
39Y1S '
*29 *29 *29 *29 *29 729 T ey T2 TTeg9 T *¢9
, *¢9 °c9 ) *¢9 “c9 *%9 °¢9 *£9 *¢9 °gy '
‘ ‘ %9 * 49 %9 *49 LT 49 %9 *c9 *G9 *59
! *69 *G9 *5Y °99 *99 *99 BRET) T *99 T 7T T *99 *29
*19 19 19 T /9 °69 *69 ‘0L *1L *2L .
e *cL LY *GL L *8L 6L *19 *29 L]
' L] 19 w8y *gR © *es Toegg 77T ewg T T T 7YY T 8L B Y ) i .
2t *69 “19 *93 59 49 59 ‘ca *29 29
) *29 v 29 *19 *19 ‘19 *19 19 *19 *19 *19
*19 *19 *19 °19 19y *19 19 *19 1y 19
‘19 *19 "1y °19 “19 *19 *19 *19 *19 *19 '
' *19 =19 19 °19 19 *19 *19 *19 °19 *19 )
| ‘19 19 *19 *19 *19 *19 °19° °19° T~ %9 *19
i *19 L *19 *19 *19 *1Y 19 *19 *19 L) .
i * {9 °19 °19 *19 19 *19 1y 1y *19 *19
B ATH B
(




i L e ——— . -
— T - B B -
P ———— . P TUTTTTTTTT TSR e U ey o 8 B ger - T RSN r
\
*0 0 °Q0 °0 *0 .0 °0 ! )
B L LT .0 “0 .9 0 e o ] .
.n .0 .0 .0 . C g .0 :
LX) .0 g 0 L] "0 .9 - 1]
‘ L *0 *0 .0 *0 *0 0 __ R ‘s
noY4100
} B N ) SILYNIQUO HAVYIO¥AAH QOIY3d~-do-gNI - B
€ OILVY 41 NY1d *WYOdN NOILVLS .
*Hee *vee *9t2 *921 W NI SNOHL ’ ;
L o - “061 061 *sL1 . czovr . 13-V . i ¢
ITANTA Zn°G21 28°G11 18229 T Thw o o o o
YL LTXX" 9G* L9°2 SIHINT :
. *0gT cz ‘9 Sk .
*19GY .25 48 “L02 **962 $42 B i
3WNI0A VL0L HNUH-2L ¥NOH=-»2  ¥NDH=-9 wY3d A
: " SHMOM 0G°EH  IWIL 1Y *952 SI mO41N0 NV3d H
. (°LY9 1°L69 1*L%9 teLv9 1149 T°Lv9 2°Ly9 2°LeYy 2°LyY 2°Lv9 m
2°L»9 rAFLT] 2°1%9 2°Lv9 2 Le9 FAFET ] LYY 2°LYy 2°L4Y £o LYY A
e L%9 €149 LY e Ly9 geLY9 £°1%9 € Lv9 vel1v9 (X L] ©°1%9 ‘&
w159 »eLb9 veLY9 veLw9 S*L%9 G*L%9 G*LY9 G Lv9 G149 GeLYY
3°L%9 9°Ly9 9°L49 9°1%9 L*LYY L*L%9 T8oLn9 T g Le9 T T 6w 0°959Y J
0°849 1*8%9 2°949 a9 (ALY G*8%9 L°8by 8449 6°8h9 1°6%9 !
2°6%9 €649 %649 »°64h9 ¥ 659 £°609 1669 8°8%9  6°8%9 2°8e9 3
0°8%9 8Ly9 9°L%9 S°LY9 £°1%9 €259 2149 2°LY9 FAFEL) 1140 “
1°Lv9 1193 1°L6Y 1149 0° LYY 0° L9 0°L%9 0°Lw9 e LY 0°Lv9 "
‘ N ) AL L I AV LT B AV X L 0°Lv9 0°L%9 07149 0°Le9 0 L4y 0°L%Y 0°LvY 3
0169 0°L%9 0°LbY 0°L49 0°L%9 0°1%9 0°L%9 0°i%9 T 0LeY T 0°leYy T - - !
0°1%9 WAFET) 0°LbY 0°L1%9 0°L%9 0°L49 0°249 0°L%9 0°L%9 0°L%9 ﬁ“
0*L%9 0°Lb9 0°L»9 0°L49 0°Lb9 0°L%9 0°L%9 0°L%9 0149 0°L¥S
0Ly 0°LH9 0° LYY 0°L%9 0°L%9 0°LY9 0°L%9 0°199 0°Le? 0° LYY B
0°L%9 0°L9 0°LvY 0°Lb9 0°LY9 0°L%Y 0°LYy 0°L%9 0°L%9 0°Lv9 §
) o _ o o B Jovis L o B B . -
*29 *29 *29: *29 *29 *2Y *29 *29 *¢9 *c9
) ] . _._ *%9 . *%9 *c9 *c9 °c9 °¢9 *%9 *£9 *¢9 *v9
*»9 %9 9 *%9 *09 T epy T T eqg T T TTegg T T TTegqy 7 69 . . - N
*G9 *49 °a9 *99 *y9 *9y *99 *9y “L9 *19 .
*19 19 L) *y9 *89 °69 *0L *0L “tL 2L !
i ) °cl *“we °GL 9 *LL gL *08 I8 77 *ge 7] !
: 1] *L8 °g9 ‘69 °g8 18 *58 *28 *aL *St :
2 *0L *Q9 *99 *G9 *%9 *c9 *c9 *29 29 !
. ) . T A 29 °19 *19 *19 *19 19 77 Ter9 7 T Te19 7 ‘1Y
*19 *19 “19 *19 *19 *19 *19 19 19 °19
*19 *19 *19 *19 *19 *19 *19 *19 *19 *19 i ,
19 *19 ‘19 *19 *19 *19 19 *19 *19 1y ,
“19 °19 *19 *19 1y L) 19 *19 19 *19
19 19 19 ‘19 19 “19 “19 *19 19 *19 j ,
L) *19 *19 *19 19 ‘19 *1y °19 “19 *19 :
19YY401LS H
[ mu
ey ' *q °q a~ .h * oq LX-} ‘W °g .A.' !
6 6 =0t *ot ‘ot 1t 1t *21 XA el W
¢t *wi *nt G 41 *91 ‘L Lt “at *6l _,
N *0¢ 12 ‘12 *e2 A ¥4 *ve g *te
. o *o¢ *; *9¢ *ut *ny ny G4 *la *La |
RO . | S
i
. |
I
s



—- -

€oLH9
"*LY9
G* 249
9*LH9
6°LH9
L°8%9
L*6H9
8859
§€°LhY
0* L9
N*Ls9
0°L»9
0°*L %9
0°L49
0*lv9

*e9
v69
*a9
°49
M ¥ 3
*ng
* o
.20
*¢9
‘19
19
19
*9
19
*19

21
MR ¢
.:N
* 3y
*Ls
MELA ¢
0%
*Hat

€149
v Llh9
G*Lh9
1°L%9
6°LHY
q°8%9
8°649
G*8b9
Z°Lh9
2°LH9
0°L%9
0°Ly9
0°LY9
0°Lb9
0°L%9

*“H9
* 69
*a9
*q9
b 73
*18
*¢6
*8L
e¢q
*19
‘19
*19
219
*19
*19

‘t1
‘8l
*Gc
* 8¢
Coc
29t
“Hhh
*Het
‘ot

‘LRY
*G6¢
1€°19¢
6¢°01
bR X4
*GGG6

IWNICA IVLOL

€°LY9
HeLw9
GeLbn
L*LH9
6°LYY
6"8h9
3659
2*°8h9
AN S A
0*Lh9
0°Lh9
0°LH9
0°L%9
0°LH9
0°LYY

*Hh9
*G9
‘19
‘89
MY
*ce
*fe
*yy
hd

*19
19
°19
“19
°19
*19

°%l
61
eqz
‘e
“%9
*081
sy
L¥y)

°0

£°Lv9
LAF AL
GeLH9
L*1%9
LRR-A A
1°6%9
6°6%9
6°LH9
1°L99
0°Lb9
0 L9
0*L»9
0°L%9
0°LHY
0°L%9

*H9
*G9
*L9
*69
*zL
* 4y
b 1
*1L
.29
19
*19
19
19
*19
*19

*nl
‘o6
*Le
‘1%
*ry
‘661l
*L5c
.~ﬂv
o0

‘0

v OI1YY *1 NY1d *WvQdn

62192

YNTH=-2L

€ LH9
LAS A
G*LY9
L*1 %9
0*8%9
2649
6°6%9
LoL%9
t*Lwy
0°LHy
0°L%9
0°L%9
aQ*LH9
04L%9
0°L¥»Y

*wYy
°59
“19
*69
°fL
99
*Ho6
‘69
*29
19
1y
19
°19
19
*19

“Hl
*0c
*ye
*Ge
*b1¢
*19g
]
L]
]

R013100

26
*99¢
LXA&4 X4
LAR

s

*GR1
¥NOH-H2

£t v9
LAFS )]
9* L9
L*Lb9
1°8%y
£ 6%9
6°64%9
S Ltw9
0*iL%9
0°LvY
g°LH9
g°L%9
0299
pe*iLv9
0*1v9
Jovis

* %9
*99
L9
“69
*ve
*88
*Ge
.NC
‘19
1o
‘19
*ty
19
‘15
*19
I9YH0LS

*q1
*1e
*og
G
*hR
cLee
*hHiy
‘6
A

‘o

*2Le
°ne2
vl°Ge
bL°S

SILYNIOHO HJIVHOOHUAH GOIYId-40-0NT

NOILVLS

‘et

“hbh
HNOH=-

1

91’
bl
9 Hvid

SYNOH ©
€L %9

LA A}
9* L9

CAFAT)

Z*8n9
b 6HY
6649
9°L 49
0°L49
0° L%
G°L49
0°L%9
0°L%9 )
0°L%9
a*L49

*4%9
*v¥9
*L9
69
*Gl
‘68
*v6
*99
*19
*19
°19
*19
°19
‘19
°19

Gl
*ze
c1e
1y
* %6
‘6
A
e

W nd snoul
B W 1 T
W
~ S3HINI
SW)
$42
5°2%  3ILIL 1Y *elG
CeLv9 €oLv9
G°LY9 G L9
9°1L%9 9°449
8°LhY B°LvY
£een9 %*8%9
G*6%9 9°6%9
8°549 46409
LAFE T €19
0°Lv9 0°Le®
0°L%9 T 0°L%9
0°Lb9 0°L¥9
0°Lv9  0°L%9
T0°LY9 T T 0Ly
0°1%9 0°L%Y
0°L69 0°L%9
*49 °G9
*99 *99
*L9 “89
*0t *0L
9y T T oepp 7
‘68 “06
e *16
°g9 *q9
*19 °19
*19 *19
°19 *19
*19 *19
*19 19
19 T ey
*19 19
*91 LR
=22 *5e
2 *He
*Goh *2s
*sot 11
*ene Toe91¢
*QgY *06¢
*61 It
*1 ‘0
‘0 0

S1 RO0T4LND NYId

€ Lv9
S°LY9
9°L%9
8 L9
G°8%9
96wy
c*6v9
£°Lh9
0°LeY
0°Lv9
0°Lw9
0°Le9
0°L%9
0°1%9
0°L%9

*s9
°99
*89
*oL
°8L
16
*L8
*v9
19

-*19

*19
°19
19
19
°19




el

G°Ly9
9°Ln9
LAY
0°869
g°869
h°649
e*0s9
R°GHY
G*LY9
0°Lw9
0°Lwy
0°Lb9
0°Ly9
0o LhY
0°L%9

*939
*19
*69
et
*9L
*88
L6
*hh
eaqg
*19
‘19
19
‘19
19
19

*fc

SoLH9
9°Le?
geLey
0°8%9
b9
§*609
£°059
G*6v9
heLe9
0°Ly9
[ AR 1
0 1v9
0°Le9
0°Ly9
0Ly

.0@
*89
‘0L
gL
it
‘6R
*86
06
* 69
* 19
*19
*19
19
.ﬂn‘
19

*gec

*Glé
*06L
£6°226
65°0¢
b ¢ 1)
*c¢elnl

J4NT0A V10L

G*LY9
9L w9
8° LYY
1°6%9
G°8b9
G*6%9
v° 069
1°6vY
£eL»9
0*L%9
0 L9
0°LvY
0°L%9
0*L%9
gL 69

.aa
*89
.Qh
Y]
Ll
*06
00t

*19

.’N
*Ge
*2s
*1L
*1et
‘10¢
°CHh
*noe
l.-
*0
*0
°0
*0
*T
b}

G149
YeLy9
8°L%9
1°9%9
G849
9*6 49
%059
9*°8HY
21 %9
0*L%9
0°L»Y
0*L¥9
0°Lb9
peL¥9
0*L%9

*99
*89
*olL
Y
8L
*le
g0l
‘6l
'ﬂ:c

.1y

*19
°19
19
‘19
1y

M X4
*9¢
*6S
‘o
*621
‘6L
L1901
‘6t
‘11
‘0
°0
*0
‘0
*1
*1

LR*22S

HNCH=-2L

*S06

RE{1Y

b 29

9G°GRY

AT ¢

‘ot

*0L€

HNOH=-2
G°LH9 G°LyS
1LY L°LbY
6°Lv9 6% LhY
1°399 2 8%9
9°869 L°8v9
L*649 8°669
5° 059 6049
2°849 0°8h9
2°Ln9 1°L%9
0°L»9 " Lh9
0°LY9 0°L%9
0°L%9 0°1%9
0°Lb9 0* L9
0°L%9 0°L%9
0°L%9 0°Lv9

I9v1s

19 19
09 *q9
1L 1L
5l oy
‘6l *18
*26 *26
*101t *101
*GL 2L
*29 *Z9
19 ‘19
19 *19
*19 19
“19 *19
*19 *1y
*19 19

39Y¥01S
52 *52
*R¢ ‘6%
LS ‘65
°c8 e
1ot *951
*i8s ey
*ogtY oty
“96 *q9
n °g
.0 .0
\O lc
0 *0
0 0
1 *1
‘1 *1

b1 1)
62962
9911

{

W Y T S BERER Y 5,8 e e NSRS Oeey ey YU

‘92 Y

*c06 *2ctL
¥NOH=-9 ¥y d

SUNOH 0G°2ZV

G LYS
L1y
"6°L49
2599
6°859
8°659
G*069
8°Lh9
1°L69
0°Lb9
0°LYY
0°2%9
0°Lv9
0°L%9
0°L%9

19
*69
1L
0o.~‘
*28
*56
10t
*CcL
*19
19
*19
°19
*19’
*1y
19

12
1y
‘19
16
T3
hLT:A ]
*S01Y
.’am
2
o
L)
0
0
1
*u

W N SNOMHi
14-23v

Wi

SIMINT

SW2

$ 42

Wil Ly ®2sTl

G*LY9 9°1%9
L°L%9 L°L%9
6°LY9 T 0°8e9
2°9%9 £e9vy
0°6%9  1°6%9
6°649 0°059
*° 059 2°059
L°LY9 LoLYY
0°Lv9 T 0%L%9
0°L%9 0°L%9
0°L%9 0*L%9
0°Lv9 0°LY9
0°L%»9 0°L%9
0°L%9 0149
0°L%9 T CeLvY
Ly T 7 iy
*69 *6Y
*tL 2L
gl TTTT T eqp 7T
*4R Gy
1y *56
*oo01 *0é
60 *89
*19 *19
ety I L]
1Y *19
"1y *19
*t9 *19
19 *19
*19 19
62 *0¢
°Ce *Gh
*¢9 *99
*%6 *66
16t 112
*Leg 219
986 g2
°Gh 1y
ot °0

QO .O

.Q lc

Qo .5

lo .~

* -1

9 N

S1 FOTILINO MNv3d

9°L49
L°LY9

T Q°R49

t°8v9y
£°6%9
1069
6° 059
y* 149
0°Lh9
0°4%9
0°L%9
0°L+9
0°L%9
0°L%9
9°1%9

=L°
*69
2L
9l
lh”
*96
*9é
.FQ
*12
°19
°19
*19
.ﬂ‘
*19
*19

c1¢
‘9
g0t
*o¢e
*le9
*8e9
.2
*0
‘0
*0
°90
*t
*1
*0




SNOT1VINd#0D

3 st ‘
y(§9°2¢ Y(92*91 yege ! Y1148°Y ) (62 321°M
szatt *aLG *9¢g *2n2 1 L0 wvadn
yte9°2s Yhg o9l XX ANA ytes L y ©o (81 3geT°0)
*%G11 *LLS e 692 1 210 1 iy
6o°1 0G°0 (TAL:) £2°0
» OIlvy ¢ onliyy 2 O0Tlve U 0Ilv¥ NvYd vauy NO11VLS

$®%014 0] GII1ddv SOlivy

(SHILIWOTIIN IHYALS) SIVIw IYYNES NI viwy
(GNO2IS ¥3d SH317d J1ANIY QNOJIS #3d 1334 214043 NI SROT
IIW0H0IT OTLYN=MYId IV4TLINWHO A ABVHHNS (CCT¥I4 40 ONI) 39v¥L.S ONY ROT4 %vid

q
|
/
]
- £
{
4
L o [
- }
01 G3ILNOY
HJYEIOUTAH
NOI1V¥3dO ’
4




I P LR S AN L L WA ISR IRICRNY
. . - . e e e -
_ i
N
)
)
()]
]
(®]
0 . o
'3
o
F -
) *0 0G°*2Z% 0s* 0t “esT11 .101 211 25°06Y 00°t
*0 06 2% 06°9 *big 266 . (134 _ ¥6"ev9  05°0
*0 G sy 00°1 gz *6H T ogoc0 Eve6v9y YA |
*0 0G6°¢H "0 *2ve 88 *9 3¢° 649 €2°¢
SYNOH SHNOH SHNOH S$42 14-2V WY0O H3AC A313°S°h ind
INVIvd  MOT4LNC XYW dO1 ¥3A0 A041N0 J9vHoLS H1d30 WICAHISIY 10
FLEREI ST 40 3uWll NOIivaNg WAWI XYW O $ A1 WAWLXVE ROWI XYW Olivy
KT/ ‘0 *0 LURFIGTY
88 *19 19 19ve01S
(CALE] 00 L9 00*LeS NO11V¥AI3
- WYQ 40 d01l 15340 AVAIILdS INIYA IVILINI Sescsceccssesse | AV
) SISATIYNY A134VS WYO JO ANVHRNS w
(]
.
- e o i e e o [
— a : L]




APPENDIX D
STABILITY COMPUTATIONS
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STRUCTURAL STABILITY ANALYSIS

Analysis was based on approximate cross section, shown
on following page, developed from measurements made at the time of
inspection. A normal analysis was performed, including an overturning
analysis, since the dam has a composite cross section consisting of
both concrete and laid-up stone. Due to unknown foundation conditions,
full uplift was assumed at the upstream toe, decreasing to the tail-
water pressure at the downstream toe.

ANALYSIS CONDITIONS

1. Normal condition; water surface at spillway crest.

2. Same as #1 plus ice load of 5,000 pounds per linear
foot.

3. MPMF Flow - water surface 0.54 feet above crest of
dam.

4, PMF Flow - water surface 1.1 feet above crest of
dam.

5. Normal conditions with seismic coefficient of 0.1.

b i
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1 Caeh g"\-Q'N" DRI\\CUFPERB
‘ STABILITY ANALYSIS PROGRAM -~ WORK SHEET

INPUT ENTRY ANALYSIS COMNDITION
. . 1 2 3 4 5
, Ur.nt eight of Dam (K/ft3; 0 0.5 T2 AR S |
! Area of Segment No. 1 (ftc) . 1 9z.¢ 92.¢ av ¢ | azg |2z
Distance from Center of Gravity 2 M Y6 |z liye ez
of Segment No. 1 to Downstream ' ‘ 2
Toe (ft)
Area of Segment No. 2 (ft2) 3 67.% 578 |75 1 ¢75] 3575
. Distance from Center of Gravity 4 99 a4 29 T lag
v of Segment No. 2 to Dawnstream
" Toe (ft)
r Area of Segment No. 3 (£t2) 5 lgH L R VT W
! —— e e T e
i Distance from Center of Gravity . 6 €4 Co g9 5~ T
! of Segment No. 3 to Downstream -
Toe (ft) .
. {, i
| Base Width of Dam (Total) (ft) 7 2| 2 2 2 2, & ‘
i Height of Dam (ft) 8 225 |225 {225 22525 &
{ Ice Loading (K/L ft.) 9 - .0 — — - b
! d . -
5 Coefficient of $liding ~ 10 O-S% _E g- _»_55 55| 55
Unit Weight of Soil (K/ft3) ' e =
(deduct 18) 1n 0‘055 Q65 ,055].C55 .CSS .
Active Soil Coefficient - Ka 12 033 | o3y |o3foas o
Passive Sofl Coefficient - Kp 13 3,9 3Q 2y 32 2 g
Height of Water over 14 — — (384 (3,60 — -
Top of Dam or Spillway (ft) o
\ Height of Soil for Active Pressure (ft) 15 |5 ' g S s /< “
Aso 257 Coawe Height of Soil for Passive Pressure (ft) 16 — — - - - ,\
Ciagn ok T sx s, ASSUmNE 1 =
:Q:,i T, e Height of Water in Tailrace Channel (ft) 17 3 3 5‘6 5'5 3 &
Lower QAm ‘Weight of Water (K/ft3) 18 00829 | ~:v-].c¢2vy| cczw |06y ;‘z’
Area of Segment No. 4 (ftz) 19 22.% 22¢ J2zs f22¢ 222 %
Distance from Center of Gravity of
Segment Ho. 4 to Downstream Toe (ft) 20 | § [ : 3 )
Height of Ice Load or Active Water (ft) 46 201 z0 2 20 2
(does not include 14) -
Seismic Coefficient (g) 50 - — — — 1o
RESULTS OF ANALYSIS ) p
[ 1
Factor of Safety vs. Overturning 139 {103 (g {113 |13 '3
‘ | &
Distance From Toe to Resultant 377 |92 |13 |1.62 |3.3¢ '3
Factor of Safety vs. Sliding /5 ]0.85 |0.8% |0RY Jo.R2
= ned ‘
¥
A T - T—— T T ——y 7
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